Introduction: Oxidative stress may have detrimental effects on different structures of the cells, such as the DNA. Recently, we have published a study demonstrating that N-Acetylcysteine amide (NACA) displayed anti-inflammatory properties on the brain after exposure to oxidative stress in an established neonatal piglet model, imitating perinatal asphyxia. As different clinical studies have shown an association between the severity of hypoxic-ischemic encephalopathy and damage of the kidneys, we investigated a possible protective effect of NACA against H 2 O 2 -induced oxidative stress using a porcine epithelial-like embryonic kidney cell line (EFN-R). Objective: To investigate a potential protective effect of NACA on cells of a porcine embryonic kidney cell line exposed to H 2 O 2 . Methods: We subjected the cells to different concentrations of H 2 O 2 for variable time periods, seeking the optimal dose-response for the experiments. Based on the results of these investigations, we exposed the cells to 100 μMol of H 2 O 2 and/or 750 μM of NACA for 24 hours. Some of the cells would receive NACA either one hour before or one hour after exposure to H 2 O 2 . Results: The viability of the investigated EFN-R cells revealed that both, the group treated with NACA before exposure to H 2 O 2 and the group treated with NACA after exposure to H 2 O 2 , exhibited significantly higher cell viability compared to the H 2 O 2 group (p < 0
then the theory that NACA may have organ protective properties for neonates exposed to oxidative stress.
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Introduction
Reactive oxygen species (ROS) are important in different processes of the organism, including cell-signaling [1] . However, during oxidative stress, too much ROS is produced, which may have detrimental effects on different structures of the cells. ROS play a role as a mediator of apoptosis and may induce damage to the DNA. One important member of ROS is H 2 O 2 , which may be harmful to the DNA and leads to cell injury.
Recently, we have published a study demonstrating that NACA displayed antiinflammatory properties after exposure to oxidative stress in an established neonatal piglet model, imitating perinatal asphyxia [2] . Our piglet model has been established for many years and several authors have shown a significant increase in markers of oxidative stress after the inflicted asphyxia [3] . As different clinical studies have shown an association between the severity of hypoxic-ischemic encephalopathy and damage of the kidneys [4] [5], we decided to investigate possible protective effects of NACA using the porcine epithelial-like embryonic kidney cell line EFN-R exposed to H 2 O 2 . Previous studies have shown that NACA may reduce the injury in epithelial kidney cells exposed to toxic doses of the antibiotic Gentamycin and the contrast agent Iohexol [6] [7] . Prior to the experiments with NACA, dose-response investigations of H 2 O 2 were conducted to estimate the appropriate dose for the treatment of cells of a cell line.
Objective
To investigate a potential protective effect of NACA on cells of an embryonic kidney cell line exposed to H 2 O 2 .
Methods
Cell culture: The porcine epithelial-like embryonic kidney cell line EFN-R (catalogue number CCLV-RIE 86) was generated and provided by courtesy of the 
Results
EFN-R cells, exposed to H 2 O 2 at various concentrations and for different time periods, revealed a decline in cell viability with increasing concentrations and exposure time.
Based on the results of the experiment described above, we decided to subject the EFN-R cells to 100 μMol of H 2 O 2 and/or 750 μM of NACA for 24 hours.
Our second experiment revealed that cells exposed to NACA 1 hour after treatment with H 2 O 2 had a lower mortality than cells subjected to H 2 O 2 alone, p < 0.01. Also the group subjected to NACA 1 hour before exposure to H 2 O 2 displayed significantly higher viability 24 hours later (p < 0.001) (Figure 2 ).
Discussion
In this study, our aim was to investigate a possible protective effect of NACA to a porcine embryonic kidney cell line exposed to oxidative stress by H 2 O 2 treatment.
The dose of 750 μM of NACA was decided because of previous reports demonstrated that NACA was protective to neural cells exposed to oxidative stress induced by Glutamate [9] . 2. Cells exposed to H 2 O 2 had a significantly higher mortality rate compared to the control group not exposed to H 2 O 2 (p < 0.001). The NACA group was exposed to NACA, but not H 2 O 2 . Evaluation of the viability of the EFN-R cells revealed that both the group treated with NACA before exposure to H 2 O 2 (Pre) and the group treated with NACA after exposure to H 2 O 2 (Post), exhibited significantly higher cell viability compared with the H 2 O 2 group (p < 0.001 and p < 0.01, respectively).
Even though several studies have shown advantageous outcomes of NACA in different cell cultures subjected to oxidative stress [10] [11], we are, to our knowledge, the first who confirm the positive effects using a porcine epithelial-like embryonic kidney cell line.
Conclusions
The augmented viability of the EFN-R cells may indicate that NACA could play a crucial role when reducing oxidative stress.
Taking the results from our previous study into consideration, we suggest that NACA may have organ protective properties for neonates exposed to perinatal oxidative stress.
We underscore that our results are based on experiments on isolated cells and more studies should be accomplished before considering transferring them into a clinical trial.
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